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| (57) Abstract: [PROBLEMS] To provide a highly active LPA and a method of screening therewith. [MEANS FOR SOLVING 
PROBLEMS] There is provided a method of screening a preventive and/or therapeutic substance for diseases in which LPA takes part, 
characterized in that use is made of a compound of any of the general formula : (I) (II) (III) [wherein the meanings of characters are 

^1 described in the description]. The compounds obtained by this screening method or with the use of relevant screening kit, their salts 
or solvates and prodrugs thereof would modulate the binding of highly active LPA with LPA receptor in human and other mammals, 

f*") so that they can be used as a preventive and/or therapeutic agent for diseases in which LPA takes part, for example, urinary diseases, 
central diseases, inflammatory diseases, circulatory diseases, cancer, diabetes, immune system disorders and alimentary diseases. 
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^^MtU^flX^^ 0 LPAte\ EDG (Endothelial differentiation gene) -2 
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A, 18:2-LPA, 18:3-LPA, 16 : l-LPA^#(f hth%> 0 ROMcfctbtOZ. fflZ- 
tf.R^Lt, cis-A 9 -^^-fc/-i7K cis, cis-A 9 , L^-HrWf-XV^M^ 
^cis-A 9 , A 12 , b^-HrWfXW^M^ ^cis-A 5 , A 8 , A 11 , A 14 -^3^ 

■X#yM7K trans-A 9 -^-^^-x-fey^/V, cis- A 9 -^3M^-fe/^7K cis-A 6 -^" 
99 i 7 s -*MJ>V^ (9Z)-9-^^~fe^-l-^/K (9Z, 12Z)-9, 12-^^^v 5 
:a^-l->f/K (9Z, 12Z, 15Z)-9, 12, 15-^^-7*^ MJ^V'-l-^/W, (5Z, 8Z 
, 11Z, 14Z)-5, 8, 11, 14-^3^^^^-1-^T/V. n-Kf^> n^h^T* 
^ rr-^rtf^ a-Wf'>;K (9E)-9-^^i?^-l-'l7K (9Z)- 
9-^-t^V-i-^ /K (6Z)-3-^-^^^ir^-l— T/V^^#i-5-^(I), ( 

id (in) (Dik&mm&mfhtiZo 
[0047] vc, ftm&MLPAt^ mm-LPAtfemteznik&ftu lpas^ 

(D-v&frftx^ ^(Dmm-±mm^ti^\ ^x\ ^PA\-itmvxmv:m-mm 

ftfftfcif fNffl^, LPA^#:cD<k^<Dy#VKT&3LPA£iti|£LT, W^fi, 
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)*fctt(m) ic^V^C. R 1 ^^, ~hnfl^ -hnyfl^ ~hnfcKy/Wb*5«fcT*/*;fc: 

^/v^-df-^S (-OOH) , ^df-^S (^^fc52^o^m^^^i-5Sfe^m^ ( 
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OH OOH O 
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[0061] £*b£>©5*>, ^^R'^^WiS-efc^^^V^f^.R'^-C H O ^.fcit 

18 31 3 

-c h o ^isti%mffimmk*m%^~^^&z>h(D. wk, R^ns^t 

18 29 3 



WO 2005/064332 



18 



PCT/JP2004/019241 



[0062] Wb21] 

o 



HOO 




O 



OOH 



[0063] K^, -r-<T(D|B-^«ttflBi:l^c#*^-r 0 ]-e*>5— jRS:(D, (n)*fcri(m) 

[0064] *fc|*MSI^ R^S-C H O.-C H O.-C H O.-C H O. *fc«-C 

18 31 2 18 31 3 18 29 2 18 29 3 1 

8 29 4 



WO 2005/064332 



19 



PCT/JP2004/019241 



[0065] Mb22] 




[0066] k^, ir^x(Dm^femmtm^m*&&mir 0 as^dK (iD^mm) 

[0067] ^K^V^C Cl-4T/V^^>-Si:U-C«. $Jx.k£, ^V^, 

[0068] ^^Kt-*5V>T, C2-4T/V^^^^^LT{*. flflfcfi, ^°n^^V 

[0069] Km vr\ 0*lv ^?£ttMLPAte, r 1 ^^ §i(D;ft$^^-t-3^t> 
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„ ^hntKy/H^^it^/^/c^T^y^^tLfc, C6-2677V3VV^ C6-26T/V^ 
C6-26T/l^r^Vl^ % C6-25T/V3r/V#/l^— C6-25T/V^—/V 

2omx$b%k<Dmxm, m^^<i^ ^M?>mmm&i6m7b^2om-e&%h 

<D^X$>& 0 

[0070] ^Wlzm^X, fi)fB(Dr^^ttMLPA«, ^T©*Si-iot#5^t^-e|:5o 

(Dfc^mz&f&'rz; (2)&fov^/vfrbmmirz>;(3mmmz.&m 

ir%;m<Z>i»infa<DjjmK£<>xnZ>^blfiX%Z> 0 
[0071] fb#^^^-r^^«, 4kto\<Djfm. ^7°V^^>V'$—J?^y?-h 

1999) [Comprehensive Organic Transformations : A Guide to Functional Group 
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc, 1999)] f^fBiit 

zv, T-feh^hy/^)#) ar^3&Bft^(^i^.«, ^^cinii^m#^#)^« 
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x<>xm^t^x^ 0 

[0072] $LfoV-is'7;vfrb<DmW&, te%i<Djjm. MfLtt, ^iiifo^tiaoTi 
3M8t1-5££tf5-T?#5„ fllfcfi, v-y#^/V(f?!l;U3\ Merck7734^)£iffi#^U il 
[0073] S^fWlC^-rsi&^tt, ^n^/V^v^-if. SfcteS^ 12/15- 

[0075] ^^^Sl^T, LPA^##:® JC^LTte, fiifBLPA^O^tg^L, 

X.^, -^^OODLPA^^f^M &®"Cfc'SEDG— 2^ EDG-4, EDG-7*5j:t) ? GPR23 
fflV^5^^^"C#?)o EDG-2, EDG-4, EDG— 7 fe^frl^frl, LPA1. LPA2. 

LPA3t%f£n%z.bhfoz> 0 ^x\ rmnm^m'M^vt&mi-zm&witisXfe 

K^^tt^^^/Hf «ei^^ffittds, MfE^^KD^f*® fifC, i~ 

ft*^ EDG-2, EDG-4, EDG-7:JoiO«GPR23^<D?£tt£III# t^O. 
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OimibWlOOfe. &&L<femo. 5ffiF^r^*&20ffiF. «tW*b<tt*&0. 5feJb^. 

mm -e&ss a«ds»*Lv ^ -^©ffittois^ieio^ifot 
mtLxfe, m%.&. Mm<D y j;%)(D^fom&m, edg-2, edg-4, 

[oo76] ^mmi^^^x. siriB©LPAS^saffr±. ^©s*K:i£j££*ufcv\, #y?u* 

^)(D*>e>^5*Bj}a(^ix.f^ mmm. wmm. yvrmm. mmumm. •wmmm 
. ^^v^mm. 9>^/^>^mm. m&mm. ±&mm. ^mm. mm^ 
mm. mmmm. mmm. mmrnrn. ^mmmmx.\t. ^^p7t-^, rmm. b 
mm. ^^9/^9— mm. mmrnm. &*pm. m-^mm. »mm. m^m). u 
mn. mwmm. wvwmm, -wnm. ^wmm. mwrnrn. %mmm. mim>l< 
«iiafc«, %.±fez.tib<Dmm<Dmmmm, nmmb^femmmm^skmzk 
&mm, ttttfrb<Dm&&i&rz>ibt>®z>wm. mx.&. m. m<D&n$mm 
mm. mmm. *mmmm. mm. mm. «*t*p, nmrm. mu&w. m 
I^ ^m, mm. mmm. mmm. mm. mvtm. mm. mnm) . ^m. 
n. mm. mu mm. ^mm. wm. m<D$. arm. um. mm. m. mit 
^mx.i-f. ^mm).skw. ^m. mm. mm. mrm. ^msk. 
whlb. m%. mm. $m. mm. mm. fwtft*t5SfifTfe 

[0077] sat, ^mm^n^PA^m^m&nn. nnm&LPAStmitm&'R&fa. * 
tib<DT$;mmmiz.ftu m^^r^ym^mw. x^xxix^ti^mmm^ 
mmfim^tcT^;mmm^mirz&mfcm&wmx&^xb£\<\ ^tc « 
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[oo78] v-c, ttm&teitm asr^asa^^K (wr, sp^^k^b&ie 

fBO^^^f*® -f-Jfefc)*). EDG-2, EDG-4, EDG-7^oJ:U?GPR23 

(Hydrophmc) mto x^t^m^tzM^^^^-vm-^mfh^ 0 * 

fc, BftTktt (Hydrophobic) SB l^tf-^^Kfc IH*£^ffl V ^-£^#5 

@E?iJ^50%W_h, 0*lXf*#*J6O%£A_L, £<90£L<te^7O%£l_t, $t>^0* 
[0079] *fc, «IW (3L*3tt5SP^^Kfi, ttflBCD§P^^K(Dm^ ^tl^OT^/^ 

tcT*/mmm&^mi-%%y^^^mx&<>xh^\ ^w^*3«§u 
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m. y-^/>wt. -^w^. =i^?m, m^m. ?^m. v>=?m, mm. 

[0081] ^K^*3V>T, ffffaOLPA^f*® fit, W§B^:^Kl£fcteWik^ 

m &m&&mttte^iriKmcxm : mirz>z.bhx%z> 0 lpas^s 

j?mfe, a^H097/OO952^N^Wh, Si§^P ? SJf!96/39436 

^■sO^UvK #H¥10-210993^^. #H^11-18788-^-^. SiH^H 
fg99/29887^v^:7l^yK S^|fflff!99/24569^v-^:7 Wh#^P*ffl^fS 

tr—~ &xmmir%z.bK£<>xwmirz>z.bftx%% 0 ^^(D^mtLXi^ m 
[0082] ^mmizm^x, m^mhPA(DmmKm^^mmmnb\^x^ m%.&, mm 

LTte, 125 i, 131 i, 3 h, 14 c, 32 p#^v^^>^ 0 mmbLsXt^ Mx-&, 
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[0083] «0j(Dit^tt§!JLPAte, ^^-eig#tt-efe§»-e, ^^y— /i^lt 

[oo84] *$6m<Dx?v— (i)Mm&frix\,^x^£\^mmvkmLPAt, (2)l 
=.^^mit, wx.it. (i)(.a)mm^tix\^xh^^mm^MLPAt, oolp 

^K^fctt-t^ifttt, y^VK*§^tt§rti*o-CV ^£tfti&b*(D£5t£ym<D-b<DX* 

LPA(D^^PJ^-r^^fe«, 7^3LPA^#:S&Sf, ^:(D§|5^^K^fc 
JJy^AMP (cAMP) -^#/l^><7 A-T^-^S^iiM. #5£<£>M WfclX te^tl^ 

^m-m^mm^mm^i-^tmx^o gficiot, ^m^mmi^tt 
wm<Dmm&m\<^xwffi&n?z.t-bx%z> 0 m&.&. ^f^oi©wL< 
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[0085] *Z&mfc*3^X. ^W^V—^>^mtVXi^ MfLtt. WT©[l]M[l 
V]<Dj?mm*mtf1btiZo [I] (l)(a)^$tbTV^T^iV^^^4MLPA^, (b)LP 

A^fcm&m^^irzmjfab&mmtsittcw&b, (2) ( a mm^tix\ j=v n 

S*£t!liSLPA^ (b)LPAS^S&iC£^#1-3«, *5j;U?(c)^^^^Sr 

&1rZZb$:mkb'rzx?y-~>yjjmo [n] (l)(a)tim^tvfcffi^MLPAi:, 
(b)LPA^^#:Se«, *©^^^K*fett*©4ei:Srg^fe$*^:4&^i:, (2) 

(dmnztiftmfeftmLPAb. (b)LPA^#:Majc, w^^/w^c^ 
(dm, tezmcmmk&mb&m&zittim&fc&tf^ mm^tiftmm^mLPA 

&&ttzb&mkbttx?v—~^yjTVko [in] (Diamm&titcnm&mLPA 
b, (b)LPA&mftm&m^mirzmfab&mk£itizm&b, (2)(*mmztiit 
nm\±mLPAb, (bXPA^mfcm&m&^irzm^ ^imc)^^it^ 
SM$^c^^^(ts,^i^$^ci«^ttMLPA(DBi^j3a^^«^i^ay 

fcVi£&1rZZb&mkb1rZx?V-~>yjjmo [IV] (lXaMa^tLfc^^ttM 
LPA£, (b)LPA^#:®S®^^i-^^H^<Z)i^W^^^«$*^^i:, (2) 
(a)^m$ttfc^^ttSLPA^, (b)LPA^:^#:®a«^^-i-5^^^lf®^, *3 
imc)^^^^^M$*fc»^^^{t6.^m$^ci^^ttSLPA(DM 

[0086] ttf|E(D^y— ^y&mcXSb ^T, LPA^#:S &®^^«»?rfflV\ 

^it>V*/c«^0j!<7)r^^ttMLPA#^»bT-^^r B 1^^^-<--hb^m 
[0087] ffflE^^y— ^^^fe^*5V>-C. LPA^^frl S f ^ttS!BML< fi^: 
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&M$r£#'rz>mjfobL,x^ mLPA^mfom&n&mm^tcm^mmmmm 
icm^btiZo ^x\ m^mmtisXi^ ^mm, mm. &<kmm, mmm 

m<Dm&jfmtl,X^ Pottei— ElvehjemM^^^-l'if— -e*fflJ^^l¥b?&i-^ 
V— V^sfyu^Jf— ^Vhv^&^^JJ (Kinematica)|±M) ^<£3M>\ 

i&mmz-t^ m5oorpmjb^mooorvmm)xmmmmx-i-£, mi^nrnmio 

mi^PA^m^m um^m^mm-^wm^^PA^w-m 
im^mtdoio 3 ib^io s ^x^-tmj-^<, Kfib^io'^x^-t 

ft*smKt£%m±v)xf£<^ m-^ybx±m(DU,nmmir^t^mt^ 0 
[0088] *mm<D*?v—^>?jfmic$o\^xnbtifc s lpa^^^— (D^-^^^-r 

^W-te, LPA^:^#:^)T^^h*5j;^T^^^h^-g-^4x§ o LPAS^f* 
^^^^^^b^ffi^^ LPAg:^#:OT^^h*fc«T^^^h^ 

§R*T5; (2)^#)#^T, LPAt b< \-±Mm\&LPA^mM\^tzM^(D^^-;v 
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[0089] tci*3V vx\ fJ^ttTv ^xhXv ^SttSlLPASrfflv ^££«tfeste-r3. 

(a) SlJ^MW^^it^ft^fflMW*: Hanks' Balanced Salt Solution 
=J (Gibco) |±S) (31, 0.05%(D^^jfe?fT/V^^ (v^V (Sigma) |±$g) ^^P^L 
tlh<D Q nm<D-7^/V¥—XMmmmU 4°CX^-T^\ fc3V^fflB# 

/f^-X/N^^-t-/^- (Chinese Hamster Ovary, CHO) 12^ 
TV— h^5X10 5 fi/^/k-C|iftb, 37°C, 5%CO x 95%air-e2 0 P^l^Uc 

2 

;(c)^m^tt^ffi^ttSLPA:miR(D[ 3 Hh ( 125 IL [ 14 Ch [ 35 S]^-etlSb 
fc^?SttMLPA^^-rS^« 0 4r&3V^-20r^T{£#U fflR#»J/£fflM 

w^-ti ^ M^^i-^o ; (d) MmvkmLPAmmm ^^raLPA^o. 1 

jfiLtf TtVf^y (^V (Sigma) f±$£) ^"tpPBS-eimMt^ £5 f-?g$?U -20 



(a) 12^|a^^ffl^^— h^TJ:«bfcLPA^^#:g S®^ia^-r-r=— X/nA 
^—^—/^y— (Chinese Hamster Ovary, CHO) $tefflllM?lm 
L-C2HI?5fe#b^, 490^ ; (b) 10~ 3 7I/Ml 

10" 3 M(Dift^ttMLPA^5 J uL*P^lT*5< o ; (c) KJ&*S&'K**U lmLtf)|£#-fflM 

«arc3ia?5fe#-t-5 0 mmc^vtdmm^tit^mm^mLPA^o.2N NaOH-i 

%SUSXmmU 4mL(D^#:v'^l/-^-A(fP3feMmM)^^i-§o (d)«f* 
i/^U— i/als*^*— {f<^-^> (Beckman) |±M) ^^^XMcM^^Wl^ 



2. S'J^i: 
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U Percent Maximum Binding (PMB) { PMB = [ (B-NSB) / (BO-NSB 
)] X 100}XM#>Z> 0 PMBtePercent Maximum Binding^^U Bf2$l 

f*^PX.fcH#cDfa:^b, NSB ^Non-specific Binding (##^6^^*) 

[0090] kssv v-c, mm&mLPAK&rzifcfcrz, mm&m-LPA&mm\Mz$i 

&mLPAk*vVT—m&Wk<£>&&fa. &3V^3)T5/^#/Vtf^r^/V^£r 

[0091] [^e/^n— ^/w#fcfl:©ft35g] 
(a) ^e/^n— 

mtpntfzfcifinwfete. mz.}*, mm<Dum&titcm&&MLPAbffi]k.mb&R 
z>o 'wmmmmb(Dm^mm~i^(D^m, w*.t£. ^— 9— fc^^wv^fec 

ZM^— (Nature), 256^, 495H(1975^)] K'ti£^Xft?Z.b1$X%Z> 0 
mMir^tz.m^ Mx.l*£, tfy^\sZ/sfy^—;v (PEG) 0* 



WO 2005/064332 



30 



PCT/JP2004/019241 



L<te\ PEG#^JEV^*L5 0 tllliiiLttt, #l;Lfc£, NS-1, P3U1, 

) «#MffiM«<?W ;£U/ ^^b^t^l : 17^20 : m&X&<9, PEG (0^b< 
, PEG10007!;MPEG6000) ^107b^80%U&COM&XmM^tl, ^t)207^M40 
°C . ^*b< M307I>M3 7°C ^ 1 7I;S lO^W^^^— hi^^ J; t>36* £ 

[0092] ^ey^n— ^;v$Kw.m$L^7 ! yy— ^<dx?v— ^>tf\z.nm* (D^m^mx 

~r%jjmm&mfbtiz>o ^;?n-^;v$Kw.<Dmm^ ^&z>\,^^n^mc% 
^mim^mmummm^mxn ft?z.t&x%% 0 m^mxx^wmmmmt 

l^rM2O% % 0*L<ttlO^^2O%O4 : fl&^JfiL^Sr^tfRPMI-164O^ffi, 1 

m^mmmsFM-iou u^mmm)m^m\^t^x^ 0 mmumn, ®t 

207!;M40 o C, 0*L<K*$J37 < C-Cfc5„ ^B#^^, 0 »53iffl, 0*L< 

ttiaK7Ir^2aM-C*)5„ JgHfS, If 5%^^Tt^^^^t^ 0 x^f 

[0093] {h)*:/?u—t;v%iW.<DmW: 

^^uy'v^^mmmm^m-oxnm^t^x^o ^.(Dx^mmmtvx^ 



WO 2005/064332 



31 



PCT/JP2004/019241 



deae#) Kx&MMm, mm^m. ^/>mmm, &mi&&mft. ^t-i^ 

[0094] my?u~*i-/v%iW.(Di^m 

Km^^hti^&^t^vT—m^nt<Dm^m^^^x^^vT—m^'S<D 

^^cm^xfcmmm&<i¥)&x%z>h<Dx&th^, ^<»^<D^<«&it 
mxmm^xhx^ft, mx.&. ^v-jmt/k/^ ?^iMWn:/y>\ 

^<femi7bW5<Dm&x#^/v^ttm&m^^nz> 0 s^Tist* 

7u4^hTi?^>'h^^7vi4>hTi?~/<>h&&^Xt> \ g^teM^ 
27?/S6MlS^l[Hl-f |+27!;SlOlHiemT*^^o zKy^n— ?vi4fcfm, m 
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[0095] t-*5v m^^mLPAKM-r^m^ mm^mi^PA^mm^mm 

iEmm^mmA^^M^n^m^mi.PA<Dmtitmir^tx\ ^ 
Tb^mm^PAfim^ir^mBx^^^mMir^t^x^o mmvK lp 
A-t>m j *irz>mBx&<>tz.m&fe, m«\ ur^-r^a^^^ j&mv>*# 
y— ~>yjjW&>L,< t±x?v— ~>ym^yh&mv^xmbtittLPAfim j *irz > >mB 
<Dmmmm^^ir^tx\ m&mcmB&mmirzzbtfx%z> 0 ^ m^x 
fab$mvtzL$L{fcy->^x%>^x^ Mffi&mLPA(DmK migmig xxm^ti 
%imz.ttz^x^\^<Dx&tnt^ ^mm<Dx?v—^i/^mhi.<tex?y—^jf 
m^yh^m\ ^xnhntchPA^m^ir^mm(D^p5^)M^-^ir^tx\ lpa 

[0096] ^mmKte\^X, mmnmLPAKttlr&tp^tfLfobfe, iii?£ttMLPA^LPA^: 

%ttm^mtfifoxfoz>m&fe. mm^nmzxm^ ^^lpa^^/**: 
mwc^mx.^ r^v^mmm, r^jv^r^mm, wmnts^y^^^ 

1SJ:#, SMftlM^y^AMP(cAMP)3^ MftlM^y^GMP (cGMP 

4/i/h-^v>mm^ Mx&mm&mm, mm^m&m<Dv>mit. c-f OS 
hx%z>o 

m^m\^b^x^m,~^m^^n^mmmmmmmmmKm^xm 
m&mmm.&QotLxm^zzb&X'ZZo m^mi^PA^^-r^mmmmmm 
rnm-i. mm^ihmmmbvx(D^m^vx\^ti^, m«\ ^wmmtt 
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u,\ m?l^ &mtmti&. w-mmnmm, ^mmnmm, \nmmwm^ mmx 
wmm, &skWMJ&, #SitfrMBj§&, if wmm, mwmm, mwm 

j&mwmm, mmnmm, urmmmm, mmmmmm. mitm 

[oo98] mm^mi.PAt(Dmi^\cm^^ri^mmmmm^mmMmmcm^ri-r . m 

2mt&. RPMI-1640^J*. MCDB153i#ift, 199:©J&^(D?£*J;^fl&l#*JM 

ffimfc£^xffi£®n^fflH®n&wMirzz£bX'%z> 0 itfztsb^ mm 

-^Jfc.?f (Horse Serum) f§£) , >-^y^ EGF, FGF2, bFGF, /fy^-n/f^y 
(IL) , WfflfM^mm^- (SCF) , ^V^v^^y- (EPO) % ^>^— (IFN) 
, hn^^V^^(TPO) , Jfi^«H^-(TNF) , =n^- $ IJ^H^ (CSF) , 

^^-/V^^^V(l-methyl-3-isobutylxanthine), 4>V^iy>^(D, ^rtvg 

[0099] i« ^MLPA^Wi-^*ffllSJ:«fflm^^^ffl V >Tlffl^i:«^ ; fT^5^«> 
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[oioo] mm^m^PA^^ir^mmmmmm^m^m^^xmm^t'mm^ m* <om 

mm-r^t^x^o 
[oioi] im&m 

^mm-m^xfe, m-m^^^mmvtmx-ti&^x&^ir^ m*.t£. r 

) , t)fett^tt5)fe^tt#:(D, L, d x If*) , ^n^h^9^^t-J;Sffitt 

[0102] ^k^*3v>t^ mrnvtcx?^ tttp'bttez&immtt. *&wirz.tK£ 
oxm^irz>m&&&z> 0 *&Hi,izMmmtt. mm. smmx$>z>fi\ ^ta^ 
tib&frm<Ditmxm&vx\, ^xh£\< \ ib# r * j sr#*i* ^ ^ ±o 

[0103] ic*3v ^-m, jBf-a^was^cPP-c^iB-rs^^abSo 2^x±<D^n^ir 

[0104] ^Wfc&VvCtt, #^$rt>ib*V^(9, ^H#^iroTK^^5^IB-^- 
[0105] Mb23] 

[0106] }»®<Dfc5$!l (1r?j;frib a SB©) {aj^L-CV^irSr^U 
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[0107] Wb24G 

[0108] umm^mn & mm.) \cw&lx\ ^z.t%mu 

[0109] Dfb25] 

[oi io] it a mm. j3 E«^tt*tbfc<^i:©Jt*©ia^»-c*>5i:^^u 

[0111] Mb26] 



[0112] » % a BBfii: J3 Eg(Oftl:<DJt^o?S^-c&S^^Sr^i-o 
[0113] [ife*5J;tW§jftfli«j] 

(KIT. *mWK£^xm*tiZ4k&MbmmirZ>M'et&foZ> 0 *&Sr^brv> 

hy^, y^A^)©^ T/v#y±^fe«(m«\ -^^^^#) 

<Di£, T^e^A^(#i|;U3\ <rV7&-A'Ti/ s e~*7J>&^ ^h^^vKT^e^ 
^yf;v7^y, ^i/vVKT^ ^^^/VT5^, t°^yvV, ^yrc^y— /vt$^ 

fb*c*Bfefi, 3^b**Bfeta, y^^, mmmm) . tmmmmx.^ m 
mm., hv^/^^mmm. %mm. m^mm, i/^mm. y^/^mm, vw^i 



WO 2005/064332 



36 



PCT/JP2004/019241 



it-^m<Dmmm^K R°m(R°m^ m&m&^L>x\^x-b^^mffimmk*mm 
. mmm^mvx\^x^x\^nv<M : tmi-o)K^xmm^nfch(D^mir 0 

^vk#s ^(Dmwcr>^:^^(Dm^mm^mt\,xu^ m*.t£. ^ 
Tkm&x&zz.tmi-tiisW *fiiaot^^^!iii, teftKDjrmxm 

[0114] ^mmnmrnvtmLPAi^ m&M^vx^xh^<, wz.mm^mx^oxhx\^ 

[0115] [^PK7y^] 

^>fb$*wbfbi^> (^x.fi\ *mmzx<>xmfati%4k&w<DT^;m&^{=i-v- 

^-dryu^-4--f/V)^hdr^/V^—/Hb, T^h^tKn^^ /Mb, t°nyv7k^/V 

lb, tv-^n^/v^-df-^^/Hb, T-feh^v-y^/Hb, tert-y^Mt^nt^t^m) 
m<D7km&frT^Mk, ^/i^MVWbu tv^n^VMb, ih^v— 
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*7VMb, T^K4b£;fx^bi^(#!l;m\ «0j!^j:o-c^^^^#/(D^/^ 
/Vt^r^xf/V^T/HL ^yvVl^^TvMb. (5-^^/v-2-^y-i, 3-i? 

^^Ib-^^nK^im, ^;n#^i99o^fij rgma^WlSj^7^r^ 

t£tf j 1637^^1 98H^tE«c$tb-cv^j;5^, ^Mmm^x^mm^^xm^ti 
i^i^*(^x.^ 3 h, 14 c, 35 s, 125 im)mxnm£tix^xh£\,\ 

[0116] [E^p B p^(Dilffl] 

fldfcfcf, fvK !7i/, ^ ^ , 5>S>k -^^#) ^2* 

gm, M^iigm, i^^tt^m, nat^m, mmm 

, ^^mm^nmim^mmm^m^xxfy^m^mmt^xm^^^t 

[0117] ^Ko^y-=^^^b<«^y-^^ffl^hMv^-c#^ti^>fb^ 
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nmmKmmx&v, mm^m^m^m^^xmiimm^m^m^ 
x xf/itfztemm i^mm x^ 0 
cons] rLPA^K-^-i-^^^j tfe. mmmmistim&Kmfe&ti-f , m^mmm. 

[oii9] *fc. *m)i<Dmffi&mLPAiz:ttir%#L^ m^^mtn, mm^mmtL- 
tern, mz.tf. LPA&&fcm&n&frttmmmmM&M%-tt, r^h^mm 

P(cAMP) Ml*IlM^y^GMP(cGMP) £je£, -f/^h— ;vv>m.M^ 

-rzm^fcfemm-rzfe&m) ^mmt-r^thx^(DX\ wk&fctirz 
r tx\ m <d*?v -=^mu ra^y — ^ b^ffl v ^x%bnz> 

tk ^MYmm, 093.fi, IJvK fcS^ ^ ^ , 9s>k 

•CfflV^^l^-C#5 0 «^(Dre^SttMLPA^>?fi-^#:^|S^^bTfflV^5^ 

^mm<D^mxm^^\a^ mm. mmmmmtvx, ^M&tcitmmm^ 

[0121] js^fttt, fri, »u mm%k. mmmmm^xm^nK 
mm, i#a— Khtdo. luiicof, imgd^iooomgcDf5ffl-c\ 1 0 i®a>e>$ci§i& 
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[oi23] izxixmfrtizik&vo. wm., ttmsmm, wm.^fihco-fnvyv 
?&&5-irz>m\a^ mmmM<DM&mx~—mmtem^^tix^z&{£&to<D^ 

mmt~t%-bx\ gpfl^&tt^gpwma, mm, mm, mmu-^m) ^ 

[0124] i^(Dgm^J^M5t^ffiV>^^^M^J:oT^^^^«,^®^ 

k^nia&e, fit©^#i, tfSMbSu m&m. imau m.mm. m.mmm<v 
[0126] g p g^<Dfc£<DftjM mnmtvxi^ mm, %m, ^±/>m, wcm. mm 
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t>t;vn-^, tKn^^ntVM^vvir/vn— ^7^— h^) XM^l^XV^Xh 
[0127] gp^©fcfc©ftIfflSi^t[i, ^J^j^I^^^tK^J, §S»J, ¥LM, 

mmitm, mm, im&k mmm, mmm^^mvx^xhx 

[oi28] 4¥m p ^x(D^mn^^ jfcffim&i>&&tz 0 m*. 

%n—(D'tmn. %cr^(Dimm. BLft^mmm, mwn^imm. w 

V&MM, ffl&fo^ (DmMM. <DmMM, Mrt— <D&mMm& 
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izmKxmiTZtvzw-mmm. &mm, mtsm. kasu x^-m. m\ 
mm. m*.t£. mt^bvy^ ^^m^bv^^^^n^^m^x^mmm^ 

SmVX^XhX^o *yV— M<D$mJjm^ f^X.{«S#f^2,868,691^-*Dj: 
I^|^^3,095,355^-^f¥b<fS<c$nTV >5 C 

[0130] ^mmKXoxm^n^^-m. ^commmm, ^tat^tih^ynb^y 
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&-$-VXh£\<\ 

[0131] «itaoti^^^i, ^ifi, -^O^^P^, tfci«ll^07 t nK75' 

s^i-s^i^as, mm^^^ximmm^^^^ti^o tut. mmmz. 
h*?iyy&mz.®>^xhi)^fr-f, ^ft^ftv&ttm-imvxhmft^x^ 
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t^ow^fti, n^m, n^m. %mmm, mvt, m^t^t* 
[oi32] ^B^iaoti^«M, wm., wmm^m, ^^tib^ti^y 

fiifBb^i^^XA^s^v^T, m^x^m^nx^^h^fdHrx^^^m 

[0133] LPA^^f*Trf^h(D^^^^m^^i-^^l»^J;^^c«?^^mo 

^fb^^/V'^=»aK9^> / , ig^^M^n^* ^fbh^fc"^^ Z-338, UK-112 
166-04, KRP-197, ^U^^v'^, YM~905^^#if ^tb§ Q 
[0134] LPA^^f*T^^^h(Z)^^^^S^^i-§^P^feJ;t//^c»?^^ 

>\ 4>Y=7^y, ^htr-s^/K *£&tvk7;a»\ aio-8507l, ^nKi/yf^^ 
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S^t^TP^y, Z-338, UK-l 12166-04, KRP-1 

[0135] #3&gn laoTf^iisft^ti, -^±&, ttffl&wto, ^n^nhcoyti^y 
&amrz>zk\z*.L Mmm^^mmx^<Dxmmmm^<m^ir^thx 

m%Z.h&X^ (5)^Bj3Woti^H5M, Wig, ^o^fP^i, 

(Dmtit^M^n^tmx^ Q 
[oi36] j^t, mot^«^i, *<d&, ^(Dmm^rn, j^^ti^:/ 
vh*7vv*twmMM&wm^xmmir%^b&r*mw(DwmMi m-r% 0 ^mm 
<Dffimm<D®imKmvx^ ^mrnKx^xm^n^t^-m. znmwm 
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mmtm\* imm^xnbti^m^mm^m-^m^xaymm^, (3) 

^mmm^t^m^^mM^xnhM2m(DmM(Dm-u-^m^x(Dmmm 
&m^x<Dm^ (4)*mmK£<>xmfrtiz>4k&vo. ^<£>?§«n^ sat 

m<Dmt£%i&^m&x<Dm3M&&\^x<D]&^(Mx.i*£, ^mm^x^xm^tiz 
it&m, ^(dm, ZKomwm®. ^tc^nh^n^y^-Mmm^immxa) 

[0137] ^mm<Dmmm^u^i-^m\a~i, mmmm^m^mx-mm-m^^nx^^ 

mmm. mtm. m\, ^wmm^mmnMb-r^tx. gpwc^p^( 
m%s£. mm. mm, mm^m \^^^-r^t^x^ 0 
[oi38] ^nh^mmmm^m^m^^n^mm^m^wm^n^mi^tvx^ mm 
mwkvxmm<D&nmmfoz\<^mm&ft®nm&mfbti. wm^. mm\z 

fci^sicjsc, mn<omm, %tm\zm, m&m. vr$m, mmrn, mmmmv 
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:/ntv^y=f— /k ^?y^i/^y=t— /v, ^y— /kd£5&t/v=i— /wlf^ 

/K D— /K T^n;ktVt, T/K^>\ -fV^h— /V, y7V=* 

^^-hy^, ^^y=»— /v^y-hy^iv ^y^^^i/y^bfc^>«^# 
tf fett^o ^Mj^lt^ m*.t£s y^^m, T^<9^m, #yy/w<— 

^sw^^vVk ^y— /v, hy^r^yy^^, 3Wfp-^, jyj^yy— /vr^ 
, ^e/^ryy^yiryy^), m^Kttffi^a^x.^. ^ytf-ziyr/i^— /k tfv 

-•^=*— /^fl3#tfe>*L5o $i«^j^br«, y>m&, mmm., mmm. 
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?nxi~7$S—>v^ ^y^;VT;^-;W, y^^/VT/V^x— 

[0140] ttm<D&mmz&tfzttmte&^xm*tiz>4k&fo. ^mwmm 
m^m-cnvxmo. oim*%^^ioom*%, »^v<n, mo. immyonm. 

[0141] ^t>©5SK!lH:^«fe 0 #2HM;frfB*W>#ifcfcif) l!l^oTH5i$tb5o 09 

sf/vmm, ftfc&mmnw&te. mmmmmmmm. mmhv<n%itvx-m 
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[oi42] iftn^^ ®tttm, tmmm 

i&etlJ&A—Atofc*)* 101-0^, 0. lmg^fbl000mg<D$SBT\ 1 0 naa^nc 

mx\ 1 0 imfrb%m&&n& J 3-Wi£L,<te, stizfr. itfzm 0 1 

i^rad^24i^iffl©«fiffl-e»-iiRrt ic^Nsa^^HSo 

[0143] t^A/ffffEUhJ;?^ K^Ste, I*©^#iaoT^lt50-C, tfflES^- 

s^^fe^^, tts'j, m&&m. u^mm. mm. mmmm^m. m 
[0144] *&w<Dmmm&& j *irz>{zEkL,xn, mvmim^xh^^K m-mmm* 

x-hxw f$mM&*5^x&i*irz>m&. NFraniiS4t5fM^ 

'&\9rJh^3> 0 Wl*k 0 ;£L<telO#7I>Sl 0 J^f*k J;«9^*L<fil5^Ml^M 
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EDG-2^*j~r5f^m, m*.t£. &,r\^irmm^x<owmx^ 0 

[0145] fcbEDG-2»fc^j®PJ3£^£*fc^-\M'^— Xs^J*7,#— A*y— (Chinese 
Hamster Ovary, CmO)m%&&^^Xm^^fc<DT^~Xh&£XFT^?=?~^ 

[0146] EDG-23HUM3. 10%FBS (>^JJftJ£ikfif ) , ^i/y^/^h^W^v^ 
:?7>^lMvV (5 ix g/mL) MHam' sFl 2i$ifi (Gibco) V ^ 

T^irT^o *1\ Fura2-AM(K— (Dojindo)^)^^^^^^^ 
fflJ!S^Fura2-AM^^[10%FBS. HEPESMW* (20mM. pH7. 4) 
„ ^13^^(2. 5mM, Sigma|±Sk No. P-8761)-^rHam' sF^igite] (5/x 
M)T\ 37°C-e60^rHl^^-<— iXa^U HEPESlfS(20mM, pH7. 4)3o 
±rJ^n^MiVK(2. 5mM)^t?Hanks^-eiHI^^L, |^Hanks?^^gi- 0 31 

j^t© a) *fc{*(ii) <D^m\^oxwm^n^tm vsmx&z> 0 

(i) T^:fe*H£tttf>fNffi 

: lOOnM) Srvbnxi, ^ttr«OJiWJtert^l^^^^>«S^3^BaiH^»^5 ( 
Ml^2^S340nm*5j;tF380nm, i£3tefcK500nm) o fb^»»DMSO^j§#U 
^S^inM^Sio^ M^/^J;5^»i-^o EDG-2*iJ(WSH4tt, fc&Va* 
'a•*^V^DMSO^^Pbfc^^/^-e(D^^?^ttMLPA^J;^t 0 — ^g^=r>-hn— /V 
fit (A) fcU ^^^MLfc^J^^(Di^^ttMLPA^Pmf<Df|t^^^P^Ofit 
©H(B)iSrJt«EU 5£{«]fi»(%) = ((A-B)/A) X 100}£fflV>T}Jflfi»(%) 
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5(-^Pi~5o »ttrm^mrtCa 2+ mS(Fura2-Ca 2+ ^3fe)^3#^PS-eS'J^ 
1~5 (St)SB^ft340nm*5j;tF380nm N ^3fcig^500nm) o 
[0147] T^~^H£ttf«!|Hb^<^ftt>l9 ^DMSO^^PLfc^ai/V-eOLPA (flfljfc. 

J3\ 18:3-LPA^)^^^ttMLPAfiJ^-e(Dt 0 — ^t^rt^hn— /Ht(A)^L, % 

mm±n-m&. *u_h#*(%) = (b/a) x ioo}£fflv^irmi-5^:tfn?#5 0 

50 

<D^^«M*t),#a^S^H^«^5i^^MLPA^y^K^fflV>-CV>5 
[0149] [0 1] 1-y SUM/ls (18:3) -LPA*3 iV-tttSrlft^-rSi^^feHfeiai fifttML 

[0150] £*Tfcu ##^:£J;Tmtfc»#{f£^ ^wri^n^^lS^nsto'eri* 
[0151] LPAj&SBfcfb&SttSrfcteJ;^ ii&^MLPA^LTttlSB-rs-M, fljfctf, J^T 

[0152] ^©tftf^tt, 3^&fc£«>^tt#ifcl!^5#, ^fe^^TV^^fe^fflb 
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[0153] &mmi 

(2S)-2-t:Kn :a ri/-3-(^*y^-driy)^t2tVk (9Z, 12Z, 15Z)-9, 12, 15- 

X-WfXhy^ST—H&TF. l-y/W-Y/V(18:3)-LPAi:WHBi-5o ) 
[0154] Mb27] 

o 

XH 3 



H 2 C-0 

I 

HOi-CH O 

I II 
H 2 C-0— P-OH 

I 

OH 



[0155] <DMM 



(0 ifA (PLA )^J;§18:3-^^T^v ? /^= i y^(PC)^^C018:3- 

2 2 



y ^77^3 y ^ (lpc) < 

18:3-PC(Avanti, 850395C)£r, ;/xf;Vx-r;Vfcj:W^y-/V©il^I ( 
S^a^/Vcn— ^/i> : ^/— /V=85: 15) -e50mg/mLl£#i£fl?U 9— "CiS 

US#Loo, PLA (Sigma, P-9279) (400U/mL in lOmM Tris-HCl(pH7 

2 

. 4))£\ 18:3-PC lmg&fc«90. 48UOPLA (D#J-^-C^Px.fc (final 2. 4U PL 

2 

A /mg 18:3-PC) 0 R}tMw<D^M&^^~?X^lC^ s ^t^nn 

2 

aM^KSgflpU &«fcWfc#&LTj&'fr(1200n>m, 3min, ^m)U -htffSrdli&L 

rc„ 

[0156] (ii)^^^— ifD(PLD) ^J:^18:3-LPC^^(Z)18:3-yy^7T^v ? ^( 
LPA) ©il 

18:3-LPC(0. 60g)SrSJ^^^(40mL % 5mM 7v4k~rhWJ». 200mM Tri 
s-HCl(pH7. 4))^$?£-erfco 7— ^*L<3fc#Ufctf s ^ PLD(1000U/ 

mL) (Sigma, P-8023) &m^&333U/mLb%:%£yKRfoMWilZ.M?LtCo ^UX 
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7!rM3ttffif;:SHlUtfl, ^nn^-etHlll&ttm #^jg^28%T^«T7K 
^-C^^Pbf'o TLC^JB^LPA<Da#^v^«f&U ffllS^toiircM 

J*:^/ — /V = 70:30) (d§A?U ^y#^7V#^ (17=— ^/VC-200) fcsWCSB 

W. %^~tZ>^iM<D l-y/l/Mfr (18:3) -LPA^#fc 0 
<TLC^— 

TLC : Rf 0.54(ynn/JvV^:y^/— /V:tR = 65:35:5) ; 

< NMRt 1 — 9 > 

NMR(DMSO-d ) : 5 0.91(t, J=7.5Hz, 3H, CI), 1.28(m, 8H, C12, C13, C14, 

6 

C15), 1.50(m, 2H, C16), 2.03(m, 4H, C2, Cll), 2.27(t, J=7.5Hz, 2H, C17), 2.76(t, 
J=6.0Hz, 4H, C5, C8), 3.67(m, 3H, C20, C21), 3.92(m, 2H, C19), 5.31(m, 6H, C3, 
C4, C6, C7, C9, C10) o 
[0157] ^lifcfltll 

(18 : 3)-LPA£ffll ^cift?&ttMLPA<Z)fgM 
^{m-enhflfc (18:3) — LPA ( 1 . Omg) Sr^tf Tir h~MJ/V£ 

*#S—A'<Dm&f&!&(y±h^h})A':**S—A'=l:2) (0. 9mL)l^ ^^nni^ 

(4. 2mg) ^tPTirh^hy7k^^y-7K7)^^ (r-feh^hy/v : y^y 
— /k=l :2) (0. lmL)^Px.-C^#L, ^i&-C16B#figi£«U MBl^tl 0 %hflt' 
J%m&?vxi^/VJ*b^J—/V(Dmi&MM(?vri^7VJ*:^;--7V=9. 7:1) (1. 6 
mL) [ZMM^, -yV^^f/^y^n^h^y^— (Sep-Pak Vac Silica 6cc(5 
OOmg). ?nxi-fc/VJ*:?t?;— /V= 1 :07?;S0: 1) f^Ot^U WT^ttfg^rWi- 
5i«?£ttMLPA£#/c 0 

< -v**^ h/v^— $ > 

0-18:5-LPA HRMS(Q-TOF-ESI Neg.)(m/z) : [M-H] calcd for C HOP 

3 21 32 10 

475.1733, found 475. 1756 ;0 -18:4-LPA HRMS(Q-TOF-ESI Neg.)(m/z): 

3 

[M-Hl calcd for C H O P 477.1890, found 477.1911 ;0 -18 : 3-LPA HRMS 

21 34 10 3 
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(Q-TOF-ESI Neg.)(m/z):[M-H]" calcd for C H O P 479.2046, found 479.2033 ;0 

21 36 10 

-18:3-LPA HRMS(Q-TOF-ESINeg.)(m/z):[M-Hl calcd for C HOP 

4 21 36 11 

495.1995, found 495. 1996 ;0 -18:2-LPA HRMS(Q-TOF-ESI Neg.)(m/z): 

4 

[M-Hl calcd for C H O P 497.2152, found 497.2148 c 

21 38 11 

[0158] 'mwrni-i 

1-V J\y^r4;V ( 1 8 : 2) -LPA^ffl V ^fcift^ttMLPAcDf^ 

l-y / w^ta- ( 1 8 : 3) -LPA<Dftt>«9 to ( + ) -sn-i-o-y /i^rv wy -ty/v 

-3-^7^— h • >TbV ^J^M. (echeon, L-0182) ^ffl V ^XMMM 1 N#0#f^^rfT 
V\ ^T»^tt«#i-§r^^tt^LPA((2S)-2-tKndr^-3-[8-{(2R, 3S) 

-3-[ ( (2R, 3S)-3-^^;v-2-tt^^;v)^/v]-2-ttl/7~;v}^?$ 

[0159] Mk28] 

O O O 

HOM'CH O 

I II 
H 2 C-0— P— OH 

I 

OH 

[0160] N (2S)-2-tKn d rv / -3-[8-{(2S, 3R)-3-[((2S, 3R)-3-^>^/V-2-^-^r 
[0161] Mk29] 




HOi"CH O 
I II 
H 2 C O-P-OH 



OH 

[0162] „ (2S)-2-tKndr>/-3-[8-{(2R, 3S)-3-[((2S. 3R)-3-^^/V-2-^ 
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[0163] [^30] 



H 2 C-0 




HO""CH O 

I II 
H 2 C— O— P— OH 

I 

OH 

[0164] , te£XF/~gfcfe (2S)-2-fcKndrv'-3-[8-{ (2S, 3R)-3-[ ( (2R, 3S)-3— < 

m 

[0165] [>fb31] 




3 



HRMS(Q-Tof-ESI Neg.)(m/ z) : [M-H] calcd for C H OP 465.2254, found 

21 38 9 

465.2288 ;HRMSMS(Q-Tof-ESI Neg.)(m/z) : [M-H]"-C HOP 311.2368, [M-H] 

3 7 5 

-C H O P-H O 293.2284, [M-H]"-C H O 171.0207, [M-H]"-C H O -H O 

3 7 5 2 18 30 3 18 30 3 2 

153.0045; 
<NMRf-^> 

NMR (deuterium oxide) : 8 0.8(t, J=7.2Hz, 3H), 1.2-1.6(m, 20H), 1.6(dt, J=15.0, 
7.5Hz, 0.5H), 1.8(t, J=6.4Hz, 1H), 2.0(td, J=14.9, 5.0Hz, 0.5H), 2.3(t, J=7.5Hz, 
1H), 3.1-3.2(m, 2H), 3.2-3.3(m, 2H), 3.7-3.9(m, 2H), 4.0(m, 1H), 4.1(dd, J=11.5, 
6.6Hz, 1H), 4.1(dd, J=11.5, 3.7Hz, 1H) 0 

[0167] mmmi-2 

l-T^VM/V (20 : 4) -LPA^ffl V ^fcift^ttMLPA^MM 
1-y yUM/> (18:3) -LPA(Dftt?«9 \ZD ( + ) sn-l-O-T^^M^-^V-^]) 
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0 -20:4-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-Hl calcd for C H OP 

1 23 38 8 

473.2304, found 473.2289 ;0 -20:4-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H 

2 

7 calcd for C H O P 489.2253, found 489.2218 ;0 -20:6-LPA HRMS 

23 38 9 3 

(Q-Tof-ESI Neg.)(m/z):[M-H]" calcd for C H O P 501.1890, found 501.1871 ;0 

23 34 10 3 

-20:5-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H]" calcd for C HOP 

23 36 10 

503.2046, found 503.2010 ;0 -20:4-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H 

3 

1 calcd for C H O P 505.2203, found 505.2168 ;0 -20: 5-LPA HRMS 

23 38 10 4 

(Q-Tof-ESI Neg.)(m/z):[M-Hr calcd for C H O P 519.1995, found 519.1980;O 

23 36 11 4 

-20:4-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H]" calcd for C HOP 

23 38 11 

521.2152, found 521.2133;0 -20:5-LPA HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H 

5 

I calcd for C H O P 535.1944, found 535. 1973; O -20: 4-LPA HRMS 

23 36 12 5 

(Q-Tof-ESI Neg.)(m/z): [M-H]" calcd for C H O P 537.2101, found 537.2099 o 

23 38 12 

[0168] mmm\2 

<wn> 

iyy^;^/V^7^:Develosil60— 5(2. Omm X 150mm) (Nomura Chemical 
Co.,LTD.) 

:7V#7^:1. 5mm X 10mm^f-K*7A (Nomura Chemical Co., LTD.) 

<mwmm> 

HPLCffl^m^^^T— 
(1)/%7T-A: 

0. l%^T^«>7i,(pH6. 4)/Tirh^hy/V-^y— /WM^^(Tirh^hy 
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(2)^y77-B: 

o. i%^T>^e^A(pH6. A)/*$s— A^fom&W&W /V:* = 2:l) 

(1) HPLC (Waters, Alliance2795) 

(2) Q-TOFaft5>W^@(Micromass, Q-TOF Ultima API) 

<Jrm> 

(1) LC/ESI-TOF-MS \Z £Z> l-])/UM/^ (18:3) -LPAtf)^ ft 

ESI-MS Negative Ion Mode 
[Sourse] 

Capillary:2. 9;Cone:40;RF Lensl : 50. 0 ; Sourse Temp (°C) : 100; Desol 
vation Temp (°C) : 200 ; Cone Gas Flow(L/Hr) : 50;Desolvation Gas F 
low(L/Hr) :800 
[MS] 

LM Resolution: 10. 0;HM Resolution: 10. 0; Collision Energy:5. 0 
[MS2] 

TOF (kV) : 9 . 1 0 ; MCP : 2000 
[LC] 

HPLC Gradient :ffi5!H[] ft|i/^>77-A^/^2/77- B<Dik^(%) S^*t~ 0 
0min[l00:0] ;5min[l00:0] ;20min[70: 30] ;30min[70: 30] ;35min[l00: 
0] 

Flow Rate:0. 2mL/min 

Injection Vol. : 30 ix L (100 ix g/mL l-y/W-f/V(18:3)-LPA) 

(2) LC/ESI-TOF-MS ^J^iM'ISLPAO^ffi 

^»!H-e#^tb7t^ttMLPA (2 ^ L) JtT-tY-YVsvb?'-? 7—;v(DM&mm ( 
T-feb~hy/V:^7-/V=l:2) ^T500fgf^b, BtflBBMi&fflVvr, WfOfl 
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ESI-MS Negative Ion Mode 
[Sourse] 

Capillary:2. 9;Cone:40;RF Lensl : 50. 0 ; Sourse Temp (°C) : 100; Desol 
vation Temp (°C) : 200 ; Cone Gas Flow(L/Hr) : 50;Desolvation Gas F 
low(L/Hr) :800 
[MS] 

LM Resolution: 15. 0;HM Resolution: 15. 0; Collision Energy:5. 0 
[MS2] 

TOF (kV) : 9 . 1 0 ; MCP : 2000 

<!£JH:> 

l-cnhfit' i-y y \"Mj>v (i8:3) --LPAtmmm 1 -cnhtitcm^^&LP 

Ate, «$H»f^Mfc5*^M^r— h(.mi) &m\J£o 

[0169] mmm3 

(1) lCa Z+ liTv±^mz.£%Wffi 
thEDG-2M^^^ai§PJ^^$-frfc^- J r-l'^—XVN^^—^-—/^y— (Chinese 
Hamster Ovary, CHO)mfa&^Xm&&fo<DT^~Xhfe&<DfMK&??%: 
ofc 0 EDG-2|i§?UBJ§&te, 10%FBS(^>m!^Skm) . -<^>V>X^h^h^4 
:7^^-lMvV(5 n g/mL)-a-^Ham'sF12it:btMGibco BRL) ^fflV^i^ 
#Lfc 0 ^-f , Fura2-AM(Dojindo)^HJiSP fc 3^^ , 93AM§fci6, |flfl&£:Fura2- 
AM^^[10%FBS, HEPES|l«^(20mM, pH7. 4) , ^n^^v-K^. 5mM) 
(Sigma, P-8761)'a-#Ham , sF12J3&±fe] (5/jM)t\ 37^-^60^^^^--^— V 
a^U HEPESMW*(20mM. pH7. 4) *5j;tK^n^^>K(2. 5mM)^t^Ha 
nks?g-t:T[Hl^#L, |^lHanks«^MLfc 0 ^K75^X?y— ^>tfis7<TJ*m%k 

Mm&mLPA&^&mm&mmvtio L.PAn^mik^.7kimmu i&m&&o. 1 

nM^MlO^ M(Df5H-e»b/t 0 mMM%k<Dmf&ftCa 2+ m&(Fura2-Ca 2+ i& 
%) &3fJ>mm^Mfel^tl (!M$£;ft340nm:Jo£tJ«380nm, ^3fe^ft500nm) „ 
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<*£JH:> 

«H4*fett*(H4CD(SD)IGS9yh( 0*^— /l^y^— , ^ffiB#87I>M9M*£> 

^KMHJU 3S^^^Krebs-Henseleit^(112mM NaCl, 5. 9mM KCU 2. 0 
mM CaCl , 1. 2mM MgCl N 1. 2mM NaH PO N 25. OmM NaHCO , 11 

2 2 2 4 3 

. 5mM Glucose) iz.m^omthvf^m^h^m^^mMv,mmi,w^ 

- EE ^ fc«9 27d^3 ji^Mb^ 0 

[0170] {^Mb^^:^Krebs-Henseleit^(37±l 0 C, ^^^[95%0 +5%CO ]&- 

2 2 

iiM)^^cLfc^^Wrt(^*:10mL)^^Lfc o 5g<D38^#£-^ 
X.605>^^S$-t±"fcfei:, Force displacement transducer ( 0 ^3teit. FDtV 
^T5/7°TB-61 IT) ^fbtKf 2hJ±.T^7*( 0*3te«. AP-621G)^LTW=3— ^ 

— (GRAPHTEC CORP. „ })^T=t— ^WR3320) ±fcJfc»(f 3B8l£riE@:Ufco 
[0171] ^^hn— /V<£>JtftffcKJ&f3\ i^^SKCl^(Krebs-Henseleit<DNaClSr^TKCl 

o 

<l£Jg:> 

(3) ^^y*#T7-^SlrtJ±±#fl£l 

UttCD (SD) IGS^h ( 0 /K*y>*— , ^ffl R#87?/^9Mft£) £^ ( 

1. 2g/kg)<Dj£T&^U;9j#^Lfc 0 ^gPjEtp^OM^, »&^ffl<DlIf»*7 
t^-tVK ifiLffiaa^ffl^«J^^-^^#AL7Co 2fe{cTJfi$PjEtp§J|gU Jfc# 
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mftmmmi^f'o j^rtj±£20mmHgtt^i^^Tf§at£i^ ^s-rs*-e 
^gbfc(^j2o^)o mmmu mmmi-iwm.mmmi-2-xmhfitzM 

<*£JH:> 

o flifctf, #%^tii-e#e>ttfci-yyw-r/Ki8:3)-LPA^, n»!ii-e#^fc 

r^ttMLPA^it^Lfc*^ 0. 3mg/kg, i. v. GDi^i^V vC, S^ttM 
LPAte, l-U/W^/Kl8:3)-LPA^ltLT, 1. 57^2f§<Dm3tF*lJi 

<D_h#£fg#)fc 0 ^/'^l#^l-yyu^--r/k(18:2)-LPA^, ^jfe^!ji-i-e#^tv 
fcr^l£ttSLPA^^J:b^Lfc^, 0. 3mg/kg, i. v. (DiS^-A^&V vCE\ 1-y 
/V^/K18:2)-LPA^0. 6mmHg<Df<^ftJ£<Di2#^Lfc<Z>^*j-U Hi£ 
^l-l-Ctt^tLfcffi^MLPAfiS. 4mmHg(DMl*lJ£<£>_L#^Uc:o ££>^1 
. Omg/kg, i. v. CDg^-fi^l^Tte, l-y/W^--f/V(18:2)-LPA^0. 8mmH 

&<D^m.^)±<D±^7jkvti(D{zMu mmmi-ixnhntim^mhPAn8. 5 
[0172] mmm4 

(2S)-2-tK^ :3 eiy-3-[ (9Z)-9-^^iry/r/k^i/]^°ntVky^- ^-hy 

r>Ai^(^T, ^^/Kl8:l)-LPA»fEi-;5o ) 
[0173] Mb32] 

O 

CH 3 



H 2 C-0 

I 

HOU'CH O 

I II 
H 2 C-0— P-ONa 

I 

ONa 



[0174] £fflV^Crlg?&ttSLPA<Df!| 
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$TU3r^/V(18: 1)-LPA (Sigma, L-7260) (12. 2mg) &^&T±b^bV/Vb*#y 
— /KD^^(Tirh-hy^:^y— /V=l:2) (9. 36mL) ^ ^^ppI^I 
#g| (31 . 3mg) ^CpTirh^hy/k^^y-/KDfM^^ (T±b^bV/V:^y— 
/i>=l:2) (1. 16mL)^Px.-C^#b, ^fi-C38H#P^#gU W^Uz. 0 mhfltz. 
^i^kPun^/VMO. 6mL)^^flfL. ^y*y;V'*7A^n'7h^77>f- (Sep-Pa 
k Vac Silica 6cc (500mg) , ^pn*;VA:^y- ;V= 1 :07!r^O: 1) KXWW^ 
, J^T^^ttfg^-r^ift^MLPA ( (2S)-2-tKndf-^-3-[8-(3-^-^^-/V- 

[0175] Mb33] 



H 2 C-0 



HOK'-CH O 
I II 
H 2 C-0— P— ONa 

I 

ONa 

[0176] , (2S)-2-tKn^^-3-(10-tK^^v^-8-^^^iry^/^= a r^)^ !> ntVviJ^ 
[0177] Mb34] 




H 2 C— O 

I 

HOi'CH O 

J :-0-P-ONa 




I 

ONa 



[0178] , &£Tf/tifcU (2S) -2-fcKn^-3- (9-K}*v*i/-10-$'?*J t 'teMA'tt 
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[0179] [^35] 



H 2 C-0 

I 

HOK-CH O 

I II 
H 2 C— O— P— ONa 

I 

ONa 

[0180] ) (11. 3mg)£r#fc 0 

HRMS(Q-TOF-ESI Neg.)(m/z):[M-Hl calcd for C H O P 451.2461, found 

21 40 8 

451.2398; 

HRMSMS(Q-TOF-ESI Neg.)(m/z) : [M-H]"-C HOP 297.2430, [M-H]"-C H O 

3 7 5 3 7 5 

P-H O 279.2334, [M-H]"-C H O 171.0090, [M-H]"-C H O -H O 152.9979 Q 

2 18 32 2 18 32 2 2 



[0181] 



mm 



l-VSU^/V (18:2) -LPA^ffl V ^m^\&LPA(DMM 

D ( + ) -sn-l-O-Uy U^r4/^-^])±V/>-3-^y^— b ' >rb})VJ»M (echeon, 
L-0182) (2. Omg) ^tf^^Ty^!^A*M(l. 8mL, lOmM, pH9. 0)t£ % 
Soybean lipoxygenase (50000U/mL) ^^t^^^Tl^^e^J^^Mwil. Om 
U lOmM, pH9. 0)^lJUK.XmWU m&\CX6mmi&mir%Z.tlC£<Q^ £k-f(D%0 
ttflt^^i-^«^ttMLPA( (2S)-2-tKn^^-3-(9-tKti-</V^- d r^-10, 12 

[0182] Dfb36] 

O HOO 

H 2 C -o^^^^^^^ " CH 3 

HO'CH O 

I II 
H 2 C-0— P-OH 

I 

OH 

[0183] „ (2S)-2-tKn^r^>-3-(10-tKn^/V^-drv'-8, 12-$-?#*fjjV>^M/^tt 
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[0184] Wb37] 



OOH 



[0185] 
[0186] 



[0187] 
[0188] 




H 2 C-0 

I 

HOi" CH 

I 



H 2 C— O— P— OH 

I 

OH 

, (2S)-2-fcKndf->-3-(12-fcKn^/l>^¥V-9, 13-$r?#7 s Ui?^Mn'tt 
Wb38] 




H 2 C-0 

I 

HO'CH O 

I II 
H 2 C— O— P— OH 

I 

OH 

, *5J:tJ«/ / *fc{i(2S)-2-t:Ki3 d r> / -3-(13-tKti-</^ :a r^-9, 11-Hr W?U 
Wb39] 



OOH 




H 9 C-0 



HOU'CH O 

H 2 C-0-P-OH 

I 

OH 

[0189] )Sr#fc„ 

HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H] calcd for C H OP 465.2254, found 

21 38 9 

465.2253; 

HRMSMS(Q-Tof-ESI Neg.)(m/z) : [M-Hj-C H O P-H O 293.2256, [M-H]"-C H 

3 7 5 2 18 

O 171.0233, [M-H]"-C H O -H O 153.0066 o 

30 3 18 30 3 2 



[0190] mffiM5-l 



WO 2005/064332 



63 



PCT/JP2004/019241 



d ( +) -sn-i-o-yy uJr4?v-w^y/v-3-^^~7^— h • -f-hy ->^<Dft^«9 k 

D ( + ) -sn-l-O-y y ]/M/V—yy i? b • -i- bV VJ*t& (echeon, 

L-oi83) &m^^xmmm5tmm(Dmt : kft^\ uT^mw-^ir^m^^mi. 

PA((2S)-2-tKn : ¥^-3-(9-l:Kti^/V^- :3 r^-10 ) 12, lS-^^^hy^/ 

y^tvvy^^ 



[0191] Mb40] 




[0192] 
[0193] 



H 2 C-0 

I 

HO'CH O 

I II 
H 2 C-0— P-OH 

I 

OH 

, (2S)-2-tKn^^-3-(10-tKn^/V^-dri/-8 ) 12, lS-^^^hyrc/^/v 
Mb41] 



OOH 




[0194] 
[0195] 



H,C— O 



HOi'CH O 

H 2 C— O — P — OH 

I 

OH 

, (2S)-2-tKn^i/-3-(12-fcKn^/V^-drv'-9 > 13, 15-^^T^bV=^y4^ 
Mb42] 

O HOO 



H 2 C— O' 

I 

HOI" CH 

I 

H,C-0 



4- 

I 

OH 



OH 



[0196] N (2S)-2-th*n^r^-3-(13-tKn^/W^-^-9, 11, 15-^-^^^hy^y^/V 
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[0197] [>fb43] 

o 

H 2 C-0' 

I 

HO'CH O 

H 2 C-0-P-OH 



[0198] 
[0199] 



[0200] 
[0201] 



OOH 



CH, 



I 

OH 

, (2S)-2-fcKn^S/-3-(15-fcKu^l^3rV-9, 12, 
Mfc44] 

O HOO 

^\ /\ ^^=\ 3 ^ XH 3 

H 2 C -O ^ — 3 

I 

HOi'CH O 

H 2 C O P OH 

I 

OH 

, ^J:tJ^V*fc{i(2S)-2-tKti d ri>--3-(16-tKn^</k^-dei/-9, 12, 14-^"^ 
Mfc45] 



OOH 




H 2 C-0 

I 

HOi-CH O 
I II 
H 2 C-0— P-OH 

I 

OH 

[0202] )3r#fc 0 

HRMS(Q-Tof-ESI Neg.)(m/z) : [M-H] calcd for C H OP 463.2097, found 

21 36 9 

463.2090 ;HRMSMS(Q-Tof-ESI Neg.)(m/z) : CM-Hj-C H O P-H O 291.2151, 

3 7 5 2 



[0203] 



[M-H]"-C H O 171.0269, [M-H]"-C H O -H O 153.0096 o 

18 30 3 18 30 3 2 
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jEfjT^S* (Crj : CD (SD) ICS (fim. 9 /K* • y^- £<9fliA) ^ffl RtlO 

(ii)jfoJt<D» 

fctf^ffcifclf^ M^bfclft^fcte^S^ifck^l. OmUjP;t, 5#PbW#(D<D 
^E^^^y— /V(2. 5mL)^oJ;t^^(60/iL)^Px., ^a-e2^r H W#b^ 0 

£^ ^nn^d. 25mD^p^., ^?u-ei^*#u io^#muh 0 * 

ft£h\^ 25mL)^PXL, ^i&-C30fj>|igif #U t&fP&fofcd. 2 

5mL)^Px., l^raWbfc^^, 4 o C-ei0^^3S'^ilbfc o ^nn*;l/Ag^ 

(m) mm^mmm^mm 
<wn> 

Z/y-frSf/VjjyJ*: Atlantis dC18, 3Mm(2. 1mm X 50mm) (Waters Co., LTD) 
7V^77-A: Atlantis dC18. 3 n m(2. 1mm X 10mm) (Waters Co.,LTD) 

HPLCffl^m^^^T— 

(1) /V7r-A: 

lOmM =¥^T^^e^r>^( p H6. 4)^K^|R 

(2) ^y7r-B: 
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10mM 3cWrr>*:~ *7 A (pH6. 4) *9S—ft'W8L 

<®immm> 

(1) HPLC (Hewlett Packard, HP1100) 

(2) ^>^\£>® Jk^WiSfit (Micromass, Quattro micro API) 

ESI-MS Negative Ion Mode 
[Sourse] 

Polarity : ES— ; Capillary (kV) : 2 . 5 ; Extractor ( V) : 2 ; RF Lens ( V) : 0 ; Sours 
e Temp (°C) : 120; Desolvation Temp (°C) : 350; Cone Gas Flow(L/Hr) 
:59;Desolvation Gas Flow(L/Hr) :610 
[MS] 

LM1 Resolution: 15 ;HM1 Resolution: 15 ;Ion Energy 1 :0. 5; Entrance: 
— 3; Exit: 1 ;LM2 Resolution: 15 ;HM2 Resolution: 15 ;Ion Energy2:3; 
Multiplier (V) : 6 50 ; Syringe Pump Flow ( n L/min) : 1 0 ; Gas Cell Piran 
i Pressure (mbar) : 2. 86E— 03 
[MSMS] 

Cycle time (sees) : 1. 760; Inter Channel delay (sees) :0. 02 ;Retention 
window (mins) :0. 000 to 35. 000; Ionization mode:ES— ;Data type:M 
RM data 
[0204] DM 





Chan Keaetion 


Bwe 1 1 (sees) 


Cone Volt. 


Col Energy 


1 


423.25 > 153.00 


0.20 


34.0 


22.0 


2 


431.22 > 153.00 


0.20 


34.0 


22.0 


3 


433.24 > 153-00 


0.20 


34.0 


22.0 


4 


435-25 > 153.00 


0.20 


34.0 


22.0 


5 


447.21 > 153.00 


0.20 


34.0 


22.0 


8 


448.23 > 153.00 


0.20 


3^1 » 0 


22.0 


7 


485-23 > 153.00 


0.20 


34.0 


22.0 


8 


457.24 > 153.00 


0.20 


34.0 


22.0 


8 


471.21 > 153.00 


0.20 


34.0 


22.0 


10 


473.23 > 153.00 


0.20 


34.0 


22.0 


11 


489.23 > 153.00 


0. 20 


34.0 


22.0 
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[0205] [LC] 

HPLC Gradient :#§30i[] rt^77-Ai^y7r- B<DJt*(%) ^1~ 0 

O— lmin[70:30] ; 15min[0: 100] ;30min[0: 100] ;30. lmin[70:30] ;35mi 

n[70:30] 

Flow Rate:0. 2mL/min 
Injection Vol. : 20 m L 
Column Temp (°C) : 25 
<*£JH:> 

S'JS'ftt^MassLynx^tffy^h (Waters) V \ ^Wfc^^/V<D^n^r-^— 
^ffi^(Area Abs)£ff#Lfc 0 J^T^^^^*^i- 0 

[0206] \M2\ 







(Area hh&) 




a/ z 


blank 


rat plasma 


1?:0-LPA 


4^3* 5 


28 


115 


18:1 -LP A 


435.25 


188 


3550 


18: 2-LPA 


433.24 


873 


75270 


18=3-LPA 


43 1 « 22 


28 


848 


20:4-LFA 


457*24 


1380 


35147 


18: 2-LPA, 0-H2 


44 / * JL \ 


BQL 


BQL 


18:2-LPA, 0 


449-23 


2 


27 


18:2-LPA, 02 


465.23 


18 


13 


20:4-LPA. 0 


473.23 


BQL 


113 


2QJ4-LPA, 0-H2 


471.21 


BQL 


BQL 


20:4-LPA, 02 


489.23 


BQL 


BQL 



BQL : Be low Quantify Limit 



[0207] mkmttfrmm^xmmm^fr^mkw-bftMisfi, z^j^^^y 

^mW:KXtkm£tltc 0 20:4-LPA^^lJ^T-^oV^(D(m/z: 
473.23) blank-C^tii|5S#^T(BQL)'CS>ofc^ N lE^^r-^ilJt ^X\t, 

1 1 3<z)t°— ?mm&^fc 0 

[0208] *mmfe, uTK^ir£?Kmmftm^<Dmm^mx&% 0 

[0209] ^mm^xox, LPA^m^ir^m&<D^m^xxfx^tc^mmmM^mmK 
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m^mm 

en mmztixv ^T^iv ^^mlpamv ^tz&mtir^ LPA^m^-r^ 

[2] ^ffittSLPA^, WT^)-M (I) , (ID tttte (III) 

H 2 C-0-R 1 H 2 C— OH H 2 C-0-R 1 

I I I 

HO— C— H O R 1 — O-C— H O H— C— O. JD 

I II I II I 

H 2 C O P OH H 2 C— O— P— OH H 2 C-0 OH 

\ I 

OH OH 

( I ) (II) (III) 

Kcp, r 1 ^ mt. -h*1k. -htiyj^ ~hvth*VMk&£XF/ttifeT*yfc£ti 

[3] R'cD^M^SMmWttf. 67!;S26-e^ft^^)«5ffl2|B«^^o 

OH O O-OH o O-O S — G 



NO N0 2 HO N0 2 



CH 2 NO -*-CH 2 N0 2 v — CH(OH)N0 2x 



O o 



^CHO ^CH 2 OH ^COOH -^<J jsj;^ ^~ ^O 

Wb3] 
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v 



O j — COOH v COOH 
>iu v 




NH 

NH 2 



< 



^COOH ^ 



NH 2 

—COOH 



NH 

O 

HN — (f HN 






COOH ) — COOH 
H 2 N % H 2 N 

[5] R^K 

mm 



-Y-(CH 2 ) p -^E 1 -A-E 2 ]-(CH 2 ) q -H 



Wk5] 

OH O O— OH o O-O 



NO N0 2 HO N0 2 S-G 

, , *fcfi v*^. 



, ^^m^ mm, smmx&%fi\ ^.tc^tib^MMt^xmi^x^^x 

E 2 &£TfAfe^n^nm^Xhmt£'oX\s^Xh£^\ ffiU R 1 *, 'M<^lo©A 
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Wk6] 

OH 



O-OH 



NO ISI0 2 HO N0 2 S-C 

s , ^t-n 



o-o 



[6] R 1 ^ 

Wb7] 

+Y— (CH 2 ) p1 — (T) r — (CH 2 ) q1 -H 

Mb8] 

OH OOH 





OH a OOH i O 

Wb9] 

OH OOH a OH a OOH 

>^^A^ ^ >^^Js< , , £ ft fi > 



o 
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[7] R 1 /^ l^<DfcKn^/^^/S~egm£*K 27^^3^|(Dnm^^#i-^^ 

[8] R 1 ^ 

Mfcio] 



O HOO 
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[10] R^K 

Mbii] 




[n] i*A.&m^z>mm\ mm&zkmm, *m&m&. &m&mm, mm^mm, 
[12] wM^m&tK mmmmx&z>mM<Dmmiimm.<Djjm 0 



WO 2005/064332 74 PCT/JP2004/019241 

[14] mM(Dmmmm(D^m^xxfy^t^mM(Dmmismm(D^yh^m^xnh 

%&h&M, tpuamm. &m&$zB. mm^mm, mmm. fmm&B&fzft 

[is] mmMm^m^xxix^rcm^mmxh^mM^mmimm^Mo 

[i6] mM<Dmmit^^m^xxfx^fcnmM(Dmmismm^^yh^m^^xmh 

[17] (l)S»*tt-CV^J;v^fiH4SiLPAi:, (2)LPA^#:gfijf.^<7>gB#-< 

[18] LPAS^f*#\ EDG-2, EDG-4, EDG-7*fc}2GPR23-C&5Wjfc<E>$5iai7 

[19] (l)(a)««$^rv^J;V^^MLPA^,(b)LPAS^S&Sr^^«JMll 
J&££g8Jfc£^fc*i^ (2)(a)^$;frTl^T&J;l^ifiS^t£^LPA^ (b)LPA^: 

[20] (i) (dmmztiitmfe&mLPAk. o>)lpa^#:® ^gB^^K^c 

tt*©:ite&^$-€rfc#£^ (2)(a)^tifcSffittSLPAi, (b)LPA^f* 
*5*t5. ISMI$*b^fiH4SiLPA©ttLPA^*#:S&©, W^^W^c 
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